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571 ~ ABSTRACT

A zero insertion force electrical connector in which,
when the plug and receptacle connector members are
initially mated, the contacts therein are spaced from
each other. An actuating plate is shifted to move the
movable contacts in the plug connector member in
tandem in a direction to engage the fixed contacts in the
receptacle connector member. A program plate is

~ mounted on the plug connector member having aper-

tures therein through which the movable contacts ex-
tend. The apertures in the program plate are dimen-
sioned to allow some of the contact pairs to engage
when the actuating plate is shifted, but prevent engage-
ment between other contact pairs. Conductive traces
may be provided on the program plate to provide elec-
trical connection between two movable contacts, or
between a movable contact of one pair of contacts and
a fixed contact of another pair. Other program plates
are disclosed allowing different electricl paths through
the connector.

15 Claims, 17 Drawing Figures
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1 :
- PROGRAMMABLE ELECTRICAL CONNECTOR

" BACKGROUND OF THE INVENTION

The present invention relates generally to an electri-
cal connector and, more particularly, to a zero insertion
force electrical connector.

The present invention comprises an improvement
upon the zero insertion force connector disclosed in
U.S. Pat. No. 3,594,698 to Anhalt, assigned to the as-
signee of the present application. Such connector con-
- tains fixed contacts in one connector member and mov-
- able contacts in the mating connector member. A split
insulator member is provided in the second connector
member forming a pair of actuating plates for the mov-
able contacts. A cam shaft 1s rotatably mounted be-
tween the actuating plates in the second connector
member. Rotation of the shaft causes the actuating
‘plates to be shifted in opposite directions thereby mov-
‘ing the movable contacts in tandem into electrical en-

4,290,661

2

plug and receptacle connector members fully mated,

- but prior to actuation of the movable contacts in the
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gagement with fixed contacts in the first connector

member.
- QOccasionally, there is a need to engage only selected
ones of the contact pairs in the aforementioned zero
insertion force connector, or to provide electrical paths
through the connector different from that afforded by
engagement of the mating fixed and movable contacts in
the connector. For example, modification of electrical

paths through the connector may be required for test-

 ing, experimentation, equipment repairs, or for count-
less other purposes. Thus, what is desired and consti-
- tutes the object of the present invention is to provide
means for selectively altering or controlling the electri-
cal paths threugh a zero insertion force electrical con-
nector.

SUMMARY OF THE INVENTION

~According to a principal aspect of the present inven-
tion, there is provided a zero insertion force electrical
connector of the type described hereinabove wherein a
program plate is mounted between the plug and recep-
tacle connector members of the connector. The pro-
gram plate embodies a plurality of apertures therein
through which the movable contacts of the connector
extend. The program plate embodies means for control-
ling the electrical paths through the associated contacts

in the two halves of the electrical connector. As will be.

appreciated from the following description, the pro-

gram plate may be constructed in any desired form to

meet the special requirements of any particular applica-

tion. Different program plates may be selectively

mounted in the connector to provide the desired electri-

cal paths through the connector for dlfferent applica-
-tlons

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of the con-

nector of the present invention prior to mating of the
plug connector member with the receptacle connector
‘member, with a program plate shown in phantom
which is removably mounted In the plug connector
member; |

FIG. 2 is a transverse sectional view through the plug
connector member illustrated in FIG. 1 showing how
the program plate is mounted over the actuating plate in
the connector member; |
- FIG. 3 is a fragmentary longitudinal sectional view
through the connector of the present invention with the

plug and connector member;
FIG. 4 is a fragmentary longitudinal sectional view
similar to FIG. 3 showing the contacts in their actuated

condition;
FIG.S1s a fragmentary elevational view of the pro-

gram plate mounted in the connector illustrated 1n
FIGS. 1-4 which allows normal actuation of the
contacts in the connector;

 FIG. 6 is a fragmentary longitudinal sectional view

through the connector of the present invention incorpo-
rating the program plate illustrated in FIG. 8, with the
plug and receptacle connector members being shown
fully mated, but prior to actuation of the contacts;

FIG. 7 is a fragmentary longitudinal sectional view
similar to FIG. 6 showing the movable contacts shifted
toward their actuated position;

FIG. 8i1s a fragmentary elevational view of the pro-
gram plate employed in the connector 111ustrated in

FIGS. 6 and 7;
FIG. 9 is a fragmentary longitudinal sectional view

" through the connector of the present invention incorpo-
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rating the program plate illustrated in FIG. 11, with the
plug and receptacle connector members being shown
fully mated, but prior to actuation of the contacts;

FIG. 10 is a fragmentary longitudinal sectional view
similar to FIG. 9 showing the movable contacts shifted
toward their actuated position;

FIG. 11 1s a fragrnentary elevational view of the
program plate employed in the connector illustrated in
FIGS. 9 and 10;

FIG. 12 is a fragmentary longitudinal sectional view
through the connector of the present invention incorpo-
rating the program plate illustrated in FIG. 14, with the
plug and receptacle connector members being shown
fully mated, but prior to actuation of the contacts;

FIG. 13 is a fragmentary longitudinal sectional view
similar to FIG. 12 showing the movable contacts shifted

~ toward their actuated position;
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FIG. 14 1s 2 fragmentary elevational view of the
program plate employed in the connector illustrated in
FIGS. 12 and 13;

FIG. 15 is a fragmentary longitudinal seetlonal view
through the connector of the present invention 1Incorpo-
rating the program plate illustrated in FIG. 17, with the
plug and receptacle connector members being shown
fully mated, but prior to actuation of the contacts;

FIG. 16 is a fragmentary longitudinal sectional view
similar to FIG. 15 showing the movable contacts shlfted
toward their actuated position; and

FIG. 17 is a fragmentary elevational view of the
program plate employed in the connector illustrated in

FIGS. 15 and 16.

DESCRIPTION OF THE PREFERRED
~ EMBODIMENTS

Referring now to the drawings in detail, there is illus-

trated in FIGS. 1-5 one embodiment of the zero inser-

tion force electrical connector of the present invention,
generally designated 10. The connector comprises a
plug connector member 12 and a mating receptacle
connector member 14. The receptacle connector mems-
ber 14 comprlses an insulator 16 formed with a plurality
of openings 20 which extend lengthwise between the

front and rear faces of the insulator. Each opemng con-
tains an individual fixed contact 22 which is formed
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with a contacting surface 24 that is disposed within the

opening 20. Each contact terminates in a terminal por-

tton 26 which is connected to a wire 28.

The plug connector member 12 comprises an insula- |

tor 32 formed with a plurality of openings 3¢ which
extend lengthwise through and are aligned with the
openings 20 in the receptacle connector member 14
when the plug and receptacle connector members are
mated. A movable contact 36 is mounted in each of the
openings 34. Each contact 36 includes an elongated
beam portion 38 which extends outwardly from the
opening 34 and terminates in a contacting surface 40.
Each contact 36 has a rear wire termination portion 42
connected to a wire 44. A pair of actuating plates 46 are

slidably mounted in a recess 48 in the insulator 32, only
one of such plates being illustrated in FIG. 2. The plate

1s formed with a plurality of spaced apertures 52
through which the contacts 36 extend. As seen in FIG.
4, a projection 54 1s formed on the wall of each aperture
52 engaging the beam portion 38 of each contact 36.

As seen 1n FIG. 1, an actuating shaft 56 is mounted in
the plug connector member 12. The shaft extends
through the center of the insulator 32 between the actu-
ating plates 46. The shaft is rotatable about a horizon-
tally extending axis which is parallel to the contacts 36
and thus perpendicular to the face of the fixed insulator
32. As seen in FIG. 2, a retaining bracket 58 is fixedly
mounted in the insulator 32 in front of the actuating
plates 46 retaining the plates within the connector. The
actuating shaft may be rotated by a suitable tool, such as
shown at 89 in FIG. 1. The shaft embodies cam surfaces,
not shown, which urge the actuating plates 46 in oppo-
site directions upon rotation of the shaft to actuate the
movable contacts 36.

Reference is made to the aforementioned Anhalt
patent for a more detailed description of the structure of
the actuating shaft and how it cooperates with the
plates 46 to actuate the movable contacts of the connec-
tor. For the purposes of this description, it is only neces-
sary to understand that when the plug and receptacle
connector members are initially mated, the contacting
surfaces 24 and 40 of the contacts 22 and 36, respec-
tively, are spaced apart, as seen in FIG. 3, thereby per-
mitting mating of the connector halves with zero inser-
tion force. When the actuating shaft 56 is rotated in one
direction, after mating of the connector halves, the
actuating plates 46 are shifted in directions opposite to
each other, that is, in the vertical direction as the con-
nector is illustrated in FIG. 1, and in the horizontal
rightward direction as the connector is illustrated in
FIGS. 3 and 4, whereupon the projections 54 on the
actuating plates shift the contacting surfaces 40 of mov-
able contacts 36 toward engagement with the contact-
ing surfaces 24 on the fixed contacts 22 in the receptacle
connector member. Thus, rotation of the actuating shaft
shifts all the movable contacts in tandem in a direction
toward engagement with the fixed contacts in the re-
ceptacle connector member. Rotation of the cam shaft
in the opposite direction causes the actuating plates 46
to return to their normal de-activated position under the
resilient force of the spring beams 38 of the contacts 36.
If desired springs, not shown, may be mounted in the
fixed insulator 32 urging the actuating plates 46 to their
(nactive position.

According to the present invention, a program plate
60 1s mounted between the plug and receptacle connec-
tor member to allow selective control of the electrical
paths through the associated contacts in the connector
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members. While the plate 68 could be mounted in the
receptacle connector member, preferably the plate is
mounted in the plug connector member in front of the
actuating plates 46. Preferably, the program plate is
removably mounted in the insulator 32 by a suitable
removable retaining bracket 62 which may be secured
to the insulator by readily releasable fastening or latch-
Ing means, not shown. The program plate 60 has aper-
tures 64 therein which are aligned with the contact
openings 34 in the insulator 32 so that the movable

contacts 36 extend through the apertures.

In the embodiment of the invention illustrated in
FIGS. 1-5, the program plate 60 is *‘non-operational”
inasmuch as the apertures 64 therein have a uniform

configuration, matching that of the contact receiving
apertures 52 in the actuating plates 46, so that when the

actuating plates are shifted by rotation of the shaft 56,
the movable contacts 36 are all allowed to be moved in
tandem into engagement with the fixed contacts as seen
in FIG. 4. Thus, the program plate 60 in the embodi-
ment illustrated in FIGS. 1-§ controls the electrical
paths through the connector 10 to the extent that it does
not alter the normal or predetermined paths through the
associated pairs of movable and fixed contacts 36 and
22, respectively.

In the embodiment of the invention illustrated in
FI1GS. 6-8, the program plate 60a contains apertures
64a of a size smaller than the apertures 64. That is, the
apertures 64a are shorter in the direction of movement
of the actuating plate 46, that is, in the horizontal direc-
tion as viewed in FIGS. 6-8. The apertures 64a are
sufficiently short so that when the actuating plate 64 is
shifted in the rightward direction to its actuated posi-
tion, as seen in FIG. 7, the edge 66a of each aperture 64a
will block and thereby prevent the contact 36’ from
engaging the contact 22', while the contacts 36 and 22
are still permitted to engage. Thus, in this embodiment
of the invention, for any contact pair which is desired
not to have engagement when the actuating plates are
activated, the apertures in the program plate receiving
the movable contact of such contact pair is made
shorter than the other apertures. -

Reference is now made to FIGS. 9-1% which show a
further embodiment of the invention wherein the pro-
gram plate 606 contains apertures 64 and 645 of differ-
ent lengths, similar to the plate 60q, thereby allowing
engagement between the contacts 22 and 36, but block-
ing engagement between the contacts 22’ and 36'. In this
embodiment, a thick conductive layer 70, such as cop-
per, is provided on the front face of the program plate
600. One portion of the conductive layer extends to the
edge 665 of the aperture 646 while a second portion of
the layer adjacent to the aperture 64 is formed with a
forwardly extending contact tab 72 which is positioned
to engage the fixed contact 22 in the receptacle connec-
tor member when the connector halves are mated.
Thus, when the actuating plate 46 is activated, as seen in
FIG. 10, the contact 36" is prevented from engaging
contact 22', but instead engages the conductive layer 70

~ at the edge 66b of the aperture 64b, the contacts 36 and

63

22 engage, the electrical connection is made between
the movable contact 36’ and the two contacts 22 and 36
via the conductive layer 70. Thus, in the embodiment
illustrated in FIGS. 9-11, the program plate allows
disconnection between a movable contact and its natu-
ral mating fixed contact and connects it instead to an-
other set of mating contacts.
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FIGS 12-14 illustrate an addltlonal embodlment of
the invention wherein the program plate 60c contains
relatively long apertures 64 and a pair of relatively short
‘apertures 64c the edges 66¢ of which are joined by a
conductive layer 70. The two movable contacts 36’

"extending through the apertures 64¢ are prevented from

engaging the fixed contacts 22’ when the actuating plate

- 46 is shifted to its activated position, but the conductive
‘layer 70 on the program plate electrically interconnects
the movable contacts. The movable contacts, not

shown, which extend through the apertures 64 are al-

lowed to engage their mating fixed contacts upon actua-
tion of the plate 46 in the manner described hereinbe-

fore. Thus, the program plate 60c connects two mov-

‘able contacts on the plug connector member, while
- disconnecting the matmg fixed contacts in the recepta-
cle connector member. -

 FIGS. 15-17 show a further embodlment of the in-
“vention wherein the program plate 604 is similar to the
plate 60c except that the end 724 of the trace 70 is in the
form of a contact tab extending forwardly to a position
to engage one of the fixed contacts 22'. Thus, when the
actuating plate 46 is shifted to its activated position, the

program plate prevents engagement between each mov-

“able contact 36’ and its natural mating fixed contact 22’
but provides electrical connection between the left
movable contact 36’ and the right fixed contact 22, as
viewed in FIG. 16, via the conductive layer 70 and tab
- 72d. Thus, this arrangement disconnects a movable

contact’s natural mating with a fixed contact and con-
“ nects it instead to another fixed contact in the receptacle
‘connector member.

It will be appreciated that any combination of the

above-described arrangements may be provided in the
program plate of the present invention. The program

plates may be stamped or molded insulator plates. The -

plates may be formed with small barriers in the aper-
tures selected ones of which may be removed with the

use of a tool to allow engagement of the mating contacts
-associated with such selected apertures. It will be fur-

ther appreciated that different programs may be pro-
vided for an electrical connector by simply removing
one program plate and replacing it with another.
‘What 1s claimed 1s: |
- 1. An electrical connector comprising:
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a first connector member having a first set of movable

contacts therein;

‘a second connector member having a second set of
fixed contacts therein, each contact in said second
set being assoc1ated with one of the contacts in said
first set;

50

the associated contacts of said ﬁrst and second sets of |

contacts being positioned laterally adjacent to but
spaced from each other when said connector mem-

_ bers are initially mated;
- means for laterally shlftmg said first set of contacts in
tandem in a direction to engage said second set of
~ contacts, said associated contacts, if engaged, pro-
viding predetermined electrical paths through the

connector;

a program plate mounted between said first and sec-
~ ond connector members having apertures therein
through which said movable contacts extend; and
said program plate embodying means for controlling
the electrical paths through the associated contacts

of said first and second sets of contacts upon activa-

tion of said contact shifting means.
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2. An electrical connector as set fcrth in claim 1 in-
cluding: . S
- means removably mountmg sald program plate on
one of said connector members.
3. An electrical connector as set forth in claim 1 in-

cluding:

means removably mounting said program plate on
said first connector member.
4. An electrical connector as set forth in claim 1
wherein:
said controllmg means alters the predetermmed elec-
- trical paths through selected ones of said assoctated
contacts upon activation of said contact shifting
- means.
5. An electrical connector as set forth in claim 4
wherein:
~ said controlling means allows engagement between
selected ones of said associated contacts but pre-
vents engagement between selected others of said
associated contacts upon activation of said contact
shifting means.
6. An electr1cal connector as set forth in clann 5

- wherein:

‘said controlling means comprises apertures in said
program plate of different lengths in said direction.

7. An electrical connector as set forth in claim 4

wherein:

said controlling means includes a conductive layer on
said program plate extending to the edge of at least
one of the apertures therein receiving a movable
contact of said selected ones of said associated
contacts. . |

- 8. An electrical connector as set forth 1n claim 7

wherein;

said conductive layer extends to the edges of a plural- -
ity of the apertures in said program plate receiving
movable contacts of said selected ones of said asso-
ciated contacts.
9. An electrical connector as set forth in claim 4
wherein: |
said controlling means 1ncludes a conductive layer on
. said program plate engaging a fixed contact of at
least one of said selected ones of said associated
contacts. | o -
10. An electrical connector as set forth in claim 9

“whereln:

“said conductive layer extends to the edge of an aper-
tures in said program plate receiving a movable
contact of another one of said selected ones of said
~ associated contacts.
11. An electrical connector comprising:
a first connector member having a first set of movable

contacts therein;

~a second connector member having a second set of

fixed contacts therein, each contact in said second
set being assoc1ated with one of the contacts in satd
first set;

the associated contacts of said first and second sets of
contacts being positioned laterally adjacent to but
spaced from each other when said connector mem-
bers are initially mated;

means for Iaterally shlftlng said first set of contacts in
tandem in a path toward engagement with said
second set of contacts; |

a program plate removably mounted between said
first and second connector members having aper-
tures therein through which said movable contacts
extend;
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said apertures including at least one relatively short
aperture and at least one relatively long aperture in
the direction of said path; and |
one edge of said short aperture preventing engage-
ment of the movable contact extending through the
aperture with its corresponding fixed contact and
said long aperture allowing engagement of the
movable contact extending therethrough with its
corresponding fixed contact when said contact
shifting means is actuated.
12. An electrical connector as set forth in clalm 11
including:
a conductive layer on said program plate extending to
said edge of said short aperture.
13. An electrlcal connector as set forth in claim 12
wherein:

8 .
said conductive layer engages the fixed contact asso-
clated with the movable contact extendmg through
said long aperture. .
14. An electrical connector as set forth in claim 12
5 including:
a second one of said short apertures in said program
plate; and |
said conductive layer extends to one edge of said
second short aperture.
10 13. An electrical connector as set forth in clalm 12
including: 2
a second one of said short apertures in said program
plate; and
said conductive layer engages the fixed contact asso-
15 ciated with the movable contact extendmg through

sald second short aperture.
- SR - R % 2
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